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(54) COMPRESSOR INLET ADJUSTMENT MECHANISM

(57) The present invention relates to an adjustment
mechanism (10) for variably adjusting the cross-section
of a compressor inlet (312) . The adjustment mechanism
comprises a plurality of rotatable orifice elements
(100,100’) and a transmission ring (210) . Each orifice
element has a plate body (130) , a coupling element (110)
and a bearing pin (120,120’) . The transmission ring is
mechanically coupled to the plurality of orifice elements
via the coupling elements. One of the orifice elements is
configured as a drive orifice element. The bearing pin of

the drive orifice element is configured as an elongated
bearing pin (120’) . The elongated bearing pin is config-
ured longer than the bearing pins of the other orifice el-
ements. Furthermore, the elongated bearing pin is adapt-
ed to be coupled to an actuation system (230) such that
when the drive orifice element is moved by the actuation
system, movement is transmitted from the drive orifice
element via the transmission ring to the other orifice el-
ements.
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Description

Technical Field

[0001] This disclosure relates to an adjustment mech-
anism for adjusting the cross-section of a compressor
inlet. Furthermore, the invention relates to an adjustment
assembly, a compressor and a charging apparatus hav-
ing such an adjustment mechanism.

Background

[0002] The individual mobility sector is experiencing a
disruptive change. Especially, the increasing number of
electric vehicles entering the market and stricter emission
regulations of legislators demand higher efficiencies from
traditional internal combustion engine ICE vehicles.
Therefore, more and more vehicles are equipped with
efficiency increasing measures, such as charging appa-
ratuses and emission reduction devices. Well known are,
for instance, charging apparatuses wherein a compres-
sor may be driven by an e-motor (e-charger) and/or an
exhaust gas powered turbine (turbocharger).
[0003] Common compressors thereby comprise a
compressor housing and a compressor wheel which is
arranged in the housing. In operation, air is sucked
through a compressor inlet of the housing to get accel-
erated and compressed by the compressor wheel and
then exits the compressor via a volute of the compressor
housing. Each compressor has its characterizing com-
pressor map defining its operating range. This operating
range is mainly bound by the surge line and the choke
line in the compressor map.
[0004] To further improve the efficiency of the ICE, it
is well known to enhance the compressor map, e.g. by
preventing surging, i.e. by taking measures to move the
surge line to the left. This can be done, for example, by
compressor inlet adjustment mechanisms. Common ad-
justment mechanisms are configured, for instance, to in-
crease the speed of the air flow, to modify the flow angle
or to establish a flow path recirculation. When it comes
to increasing the speed of the air flow, it is known to re-
duce an inlet diameter of the compressor inlet by means
of orifice elements which are moved by an actuation ring.
The actuation ring itself is usually coupled to and moved
by a plurality of intermediate elements, such as a lever
assembly, to, i.e. by an actuator. These measures and
elements typically require space, may increase the
weight, may lead to increased manufacturing costs and
may increase the need for maintenance due to wear.
[0005] Accordingly, the objective of the present inven-
tion is to provide an improved compressor inlet adjust-
ment mechanism.

Summary

[0006] The present invention relates to an adjustment
mechanism as set out in claim 1. Furthermore, the

present invention relates to a corresponding adjusting
assembly, a compressor and a corresponding charging
apparatus each including such an adjustment mecha-
nism as set out in claims 5, 14 and 15, respectively. Other
embodiments are described in the dependent claims.
[0007] The inventive adjustment mechanism for vari-
ably adjusting the cross-section of a compressor inlet
comprises a plurality of rotatable orifice elements and a
transmission ring. Each orifice element has a plate body,
a coupling element and a bearing pin. The transmission
ring is mechanically coupled to the plurality of orifice el-
ements via the coupling elements. One of the orifice el-
ements is configured as a drive orifice element. The bear-
ing pin of the drive orifice element is configured as an
elongated bearing pin. The elongated bearing pin is con-
figured longer than the bearing pins of the other orifice
elements. Furthermore, the elongated bearing pin is
adapted to be coupled to an actuation system such that
when the drive orifice element is moved by the actuation
system, movement is transmitted from the drive orifice
element via the transmission ring to the other orifice el-
ements. The inventive configuration of the adjustment
mechanism results in a different force flow in comparison
to known adjustment mechanisms. The actuation force
is led from an actuation system directly into the drive
orifice element via rotation of the elongated bearing pin.
Thereby the drive orifice element together with its cou-
pling element can be pivoted. The coupling element of
the drive orifice element in turn interacts with the trans-
mission ring such that the transmission ring is rotated.
Via the transmission ring force is transmitted from the
drive orifice element to the other orifice elements thereby
causing pivoting movement of the orifice elements to ad-
just the cross-section of a compressor inlet. The orifice
elements are circumferentially distributed along the
transmission ring. Optionally, the orifice elements may
be configured and arranged such that they can contact
respective adjacent orifice elements in a circumferential
direction. Thereby, for instance the drive orifice element
can push adjacent orifice elements during movement ad-
ditionally to the force transmission through the transmis-
sion ring. The orifice elements being adjacent to the drive
orifice element can in turn push respective adjacent ori-
fice elements. Thereby a progression of direct force
transmission from one orifice element to another orifice
element can be accomplished. This auxiliary direct force
transmission from the drive orifice element to its adjacent
orifice elements (and further on) can improve the dynam-
ics of the adjustment mechanism, particularly it can sup-
port the initial movement of the transmission ring. The
inventive configuration of the drive orifice element can
eliminate the need for a lever assembly or other interme-
diate parts as used in known systems. Consequently,
this leads to less required parts, reduced space require-
ments, a better packaging and decreased manufacturing
costs.
[0008] In one aspect of the adjustment mechanism,
the bearing pin is arranged further radially outside on the
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respective orifice element than the coupling element. In
particular, the bearing pin is arranged further radially out-
side on the plate body than the coupling element. Addi-
tionally or alternatively the coupling element is arranged
in a radial middle portion of the respective orifice element.
Additionally or alternatively the bearing pin is arranged
in a radial outer portion of the respective orifice element.
In particular, the bearing pin is arranged at a radial outer
end of the respective orifice element. By arranging the
bearing pin radially outside of the coupling element, the
traveling distance of the respective coupling element rel-
ative to the transmission ring can be reduced. Thereby
the potential wear of each coupling element and wear of
the transmission ring can be reduced. Especially, an in-
creasing distance between the coupling element and the
respective bearing pin of one orifice element leads to a
reduced relative movement between each coupling ele-
ment and the transmission ring. Furthermore, by arrang-
ing the bearing pin radially outside the coupling element,
i.e. farther away from the compressor axis in a radial
outside direction, less rotation of the whole orifice ele-
ment is required for moving the plate body between an
opened and a closed position. This also results in less
wear.
[0009] In another aspect, which is combinable with the
previous aspect, the coupling element and the bearing
pin may protrude directly from the plate body of the re-
spective orifice element in an axial direction. In other
words, the coupling element and the bearing pin are in-
tegrally formed with the plate body.
[0010] In another aspect, which is combinable with any
one of the previous aspects, each orifice element may
have an upstream surface and a downstream surface.
The upstream surface points in a first axial direction to
an upstream side. The downstream surface points in a
second axial direction to a downstream side opposite the
first axial direction.
[0011] In another aspect, which is combinable with the
previous aspect, the coupling elements may extend from
the upstream surface in the first axial direction. Alterna-
tively, the coupling elements may extend from the down-
stream surface in the second axial direction.
[0012] Additionally or alternatively to the previous as-
pect, the transmission ring may be arranged axially ad-
jacent the upstream surfaces or axially adjacent the
downstream surfaces.
[0013] Additionally or alternatively to the previous as-
pect, the coupling elements and the transmission ring
may be arranged on the same of one of the upstream
side or the downstream side.
[0014] Additionally or alternatively to the previous as-
pect, the elongated bearing pin may always arranged on
the upstream side. The elongated bearing pin may ex-
tend from the upstream surface in the first axial direction.
[0015] Additionally or alternatively to the previous as-
pect, the bearing pins of the other orifice elements may
extend from the upstream surface in the first axial direc-
tion. Alternatively the bearing pins of the other orifice el-

ements extend from the downstream surface in the sec-
ond axial direction.
[0016] In another aspect, which is combinable with any
one of the previous aspects, the transmission ring may
have a plurality of circumferentially arranged recesses.
Each coupling element may be operatively coupled to
one respective recess. Additionally each recess may
have a longitudinal shape extending in a substantially
radial direction. Thereby, each coupling element can
slide within the respective recess in a radial direction.
Furthermore, movement between the transmission ring
and the orifice elements can be transmitted in a circum-
ferential direction.
[0017] In another aspect, which is combinable with any
one of the previous aspects, the adjustment mechanism
may further comprise a housing portion. Additionally, the
housing portion may have a bore. Additionally, the elon-
gated bearing pin may extend through the bore to be
coupled to the actuation system outside the housing por-
tion. Additionally, the housing portion may be an inlet port
of a compressor defining the compressor inlet.
[0018] The present invention further relates to an ad-
justment assembly for variably adjusting the cross-sec-
tion of a compressor inlet. The adjustment assembly
comprises an adjustment mechanism of any one of the
previous aspects. Furthermore, the adjustment assem-
bly comprises an actuation system. The actuation system
is configured to actuate the drive orifice element. That
means the drive orifice element is operatively coupled to
the actuation system. The actuation system may com-
prise a drive unit. The drive unit is configured as a rotatory
drive unit. Additionally, a first geared structure may be
arranged in a first end portion of the elongated bearing
pin. Additionally, the adjustment assembly may further
comprise a first geared element. The first geared element
may be arranged at the first end portion and may com-
prise the first geared structure. The first geared element
may be attached in a rotationally fixed manner to the first
end portion. The first geared structure may be arranged
on a radial surface of the elongated bearing pin or on a
radial surface of the geared element, i.e. a surface point-
ing in a radial direction with respect to the elongated bear-
ing pin. In embodiments comprising the first geared ele-
ment, a length of the geared element in a radial direction
with respect to the elongated bearing pin may be config-
ured to place the actuation system closer or further away
from the elongated bearing pin. In other words, by pro-
viding the first geared element a distance between the
actuation system and the elongated bearing pin and/or
the housing portion can be adjusted. This enables a flex-
ible placement of the actuation system by adequately
configuring the first geared element. Furthermore, the
possibility is provided to use different actuation systems,
for instance actuation systems of different sizes. In other
words, the first geared structure can either be provided
directly in the elongated bearing pin or in an additional
element, i.e. the first geared element. If the first geared
structure is directly formed on the elongated bearing pin,
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the first geared structure may optionally be arranged in
a geared recess of the elongated bearing pin. The geared
recess may be formed in an end face of the elongated
bearing pin. Thereby the actuation system can directly
be coupled to the elongated bearing pin in a very compact
fashion. The actuation system can be arranged closer to
the housing portion. Consequently, a more compact de-
vice can be provided.
[0019] In another aspect of the adjustment assembly,
the first geared structure may extend at least along an
arc length of a circular sector. Additionally, the circular
sector may be defined by a central angle θ1 between 5°
to 360°, preferably between 10° to 60°and in particular
between 15° and 45°. By adapting the central angle θ1
smaller than 360° no full rotation is required. Further-
more, the manufacturing costs can be reduced as a
smaller area needs to be provided in a geared configu-
ration.
[0020] Additionally or alternatively to the previous as-
pect, the adjustment assembly may further comprise a
second geared structure. The second geared structure
may be formed complementary to the first geared struc-
ture and may be operatively coupled to the drive unit.
Furthermore, the second geared structure may be en-
gagingly coupled to the first geared structure in order to
rotate the elongated bearing pin. In other words, the ac-
tuation system may comprise the second geared struc-
ture. Additionally, the adjustment assembly may further
comprise a rotatable drive shaft. The rotatable drive shaft
may be operatively coupled to the drive unit. That means
the actuation system may comprise the rotatable drive
shaft. Additionally, the second geared structure may di-
rectly be formed on the rotatable drive shaft. In particular,
the second geared structure may directly be formed in a
second shaft end portion of the rotatable drive shaft. If
the second geared structure is directly formed on the
rotatable drive shaft, the second geared structure may
optionally be arranged in a geared recess of the rotatable
drive shaft. The geared recess may be formed in a shaft
end face of the rotatable drive shaft. Thereby the actua-
tion system can directly be coupled to the elongated bear-
ing pin in a very compact fashion. The actuation system
can be arranged closer to the housing portion. Conse-
quently, a more compact device can be provided. Alter-
natively to being directly formed on the rotatable drive
shaft, the adjustment assembly, i.e. the actuation system
may further comprise a second geared element which
comprises the second geared structure. The second
geared element may operatively be coupled to the drive
unit. The second geared element may be arranged on
the rotatable drive shaft. In particular, the second geared
element may be arranged in a second shaft end portion
of the rotatable drive shaft. Thereby the second geared
element can be operatively coupled to the drive unit via
the rotatable drive shaft. Additionally, the second geared
element may be attached to the rotatable drive shaft in
a rotationally fixed manner.
[0021] In another aspect of the adjustment assembly

which is combinable with the previous aspect, the second
geared structure may extend at least along an arc length
of a circular sector. Additionally, the circular sector may
be defined by a central angle θ2 between 5° to 360°,
preferably between 10° to 60°and in particular between
15° and 45°.
[0022] Alternatively to the previous aspect, the second
geared element is configured as a gear rack.
[0023] The present invention further relates to a com-
pressor of a charging apparatus. The compressor com-
prises a compressor housing, an impeller and an adjust-
ment assembly of any one of the previous aspects. The
compressor housing defines a compressor inlet and a
compressor outlet. The impeller is rotatably mounted in
the compressor housing between the compressor inlet
and the compressor outlet. Additionally, if the adjustment
mechanism comprises a housing portion, the housing
portion is part of the compressor housing. Furthermore,
the housing portion forms the compressor inlet. In other
words, the housing portion serves as inlet port of the com-
pressor. Thereby, the housing portion may be attached
to the compressor housing. The housing portion may be
arranged upstream of the impeller.
[0024] The present invention further relates charging
apparatus. The charging apparatus comprises a com-
pressor drive unit and a compressor of any one of the
previous aspects. The compressor is rotationally coupled
to the compressor drive unit via a shaft.
[0025] In one aspect of the charging apparatus, the
compressor drive unit may comprise a turbine. Addition-
ally or alternatively the compressor drive unit may com-
prise an electric motor.

Description of the Drawings

[0026]

FIG. 1 shows a sectional view of charging
apparatus without the inventive ad-
justment mechanism;

FIGS. 2A - 2B show the inventive adjustment mech-
anism in isometric views from the top
(upstream side) and bottom (down-
stream side);

FIGS. 3A - 3B show the adjustment mechanism of
FIG. 2A in an opened and in a closed
state;

FIG. 4A shows the adjustment mechanism in-
cluding a housing portion, i.e. the ad-
justment assembly including an ac-
tuation system in an exploded view;

FIG. 4B shows the adjustment mechanism
and the adjustment assembly of FIG.
4A in an assembled state, the actua-
tion system of the adjustment assem-
bly not being coupled to the elongat-
ed bearing pin;

FIGS. 5A - 5B show the adjustment assembly in iso-
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metric sectional views from the top
(upstream side) and bottom (down-
stream side);

FIG. 6 shows the compressor including the
adjustment assembly of FIG. 4A in
an exploded view without an impeller;

FIG. 7 shows a sectional side view of the
compressor of FIG. 6, but in assem-
bled state;

FIG. 8 shows an isometric view of the com-
pressor of FIG. 7, but with a first
geared element and a second geared
element;

FIGS. 9A-9C show different configurations of the
first geared structure;

FIGS. 10A-10D show different configurations of the
second geared structure.

Detailed Description

[0027] In the context of this invention, the expressions
axially, axial or axial direction is meant to be a direction
parallel of or along an axis, i.e. rotational axis, of the
transmission ring. When the adjustment mechanism is
mounted in a compressor housing, the axial direction also
substantially coincides with an axis of the compressor,
i.e. with a rotation axis of the compressor wheel. Thus,
with reference to the figures, see, especially Fig. 2A and
FIG. 6, an axial dimension is described with reference
sign 22, a radial dimension extending "radially" away from
the axial dimension 22 is described with reference sign
24. Furthermore, a circumferential dimension around the
axial dimension 22 is described with reference sign 26.
If an axial, radial or circumferential directions/dimension
is to be understood in another way than just described it
is explicitly indicated (e.g. radially from an axis of the
elongated bearing pin).
[0028] Fig. 1 schematically illustrates the inventive
charging apparatus 400 having a compressor 300 and a
compressor drive unit 410. The compressor 300 is rota-
tionally coupled to the compressor drive unit 410 via a
shaft 420. In the exemplary embodiment of FIG. 1 the
compressor drive unit 410 is configured as an exhaust
gas turbine. However, in alternative embodiments the
compressor drive unit 410 can be configured as an elec-
tric motor or may be configured as a combination of an
exhaust gas turbine and an electric motor. The compres-
sor 300 comprises a compressor housing 310 and an
impeller 320. The compressor housing 310 defines a
compressor inlet 312 and a compressor outlet 314. The
impeller 320 is rotatably mounted in the compressor
housing 310 between the compressor inlet 312 and the
compressor outlet 314. Furthermore, the compressor
300 comprises an adjustment assembly 30. The adjust-
ment assembly 30 comprises an adjustment mechanism
10 and an actuation system 230.
[0029] With reference to FIGS. 2A and 2B the adjust-
ment mechanism 10 for variably adjusting the cross-sec-

tion 312a of a compressor inlet 312 will be explained in
further detail. The adjustment mechanism 10 comprises
a plurality of rotatable orifice elements 100, 100’ and a
transmission ring 210. Each orifice element 100, 100’
has a plate body 130, a coupling element 110 and a bear-
ing pin 120, 120’. The transmission ring 210 is mechan-
ically coupled to the plurality of orifice elements 100, 100’
via the coupling elements 110 (see in particular FIG. 2B).
One of the orifice elements 100, 100’ is configured as a
drive orifice element 100’. The bearing pin 120’ of the
drive orifice element 100’ is configured as an elongated
bearing pin 120’. The elongated bearing pin 120’ is con-
figured longer than the bearing pins 120 of the other or-
ifice elements 100. Furthermore, the elongated bearing
pin 120’ is adapted to be coupled to an actuation system
230 (not depicted here, see adjustment assembly 30,
e.g., FIG. 4B or 5A) such that when the drive orifice el-
ement 100’ is moved by the actuation system 230, move-
ment is transmitted from the drive orifice element 100’
via the transmission ring 210 to the other orifice elements
100. Thus, for instance the length of the elongated bear-
ing pin 120’ is adapted long enough to be coupled to the
actuation system 230. Other adaptations of the elongated
bearing pin 120’ will be described later with reference to
the adjustment assembly 30. The inventive configuration
of the adjustment mechanism 10 results in a different
force flow in comparison to known adjustment mecha-
nisms. The actuation force is led from an actuation sys-
tem 230 directly into the drive orifice element 100’ via
rotation of the elongated bearing pin 120’. Thereby the
drive orifice element 100’ together with its coupling ele-
ment 110 can be pivoted. In detail the drive orifice ele-
ment 100’ can be pivoted around the axis of the elongated
bearing pin 120’. The coupling element 110 of the drive
orifice element 100’ in turn interacts with the transmission
ring 210 such that the transmission ring 210 is rotated.
Via the transmission ring 210 force is transmitted from
the drive orifice element 100’ to the other orifice elements
100 thereby causing pivoting movement of the orifice el-
ements 100 (around the respective axis of their respec-
tive bearing pin 120) to adjust the cross-section 312a of
the compressor inlet 312. Thus, the adjustment mecha-
nism 10 can be moved between an opened position or
opened state in which the cross-section 312a of the com-
pressor inlet 312 is maximal and a closed position or
closed state in which the cross-section 312a of the com-
pressor inlet 312 is reduced. This is illustrated in FIGS.
3A and 3B. FIG. 3A shows the opened state of the ad-
justment mechanism 10 in which the orifice elements
100, 100’ are pivoted radially outside, i.e. radially away
from the center (see arrow indicating the axial direction
22) of the transmission ring 210. In contrast hereto, FIG.
3A shows the closed state of the adjustment mechanism
10 in which the orifice elements 100, 100’ are pivoted
radially inside, i.e. radially towards from the center of the
transmission ring 210. In this closed state, the orifice el-
ements 100, 100’, i.e. their respective plate bodies 130
can block a radial outer portion of the cross-section 312a
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of the compressor inlet 312 and thereby reduce the cross-
section 312a. To better understand the latter explana-
tions, reference is also given to FIG. 7 which more clearly
depicts this functionality as it shows the adjustment
mechanism 10 mounted in a compressor housing 310.
Here it becomes evident, that when the adjustment
mechanism 10 is depicted in a closed state, the orifice
elements 100, 100’ block a portion of the compressor
inlet 312 and thereby reduce the cross-section 312a of
the compressor inlet 312.
[0030] Again with reference to FIGS. 3A and 3B, it can
be seen that the orifice elements 100, 100’ are distributed
along the transmission ring 210 in a circumferential di-
rection 26. The orifice elements 100, 100’ are configured
and arranged such that they contact respective adjacent
orifice elements 100, 100’ in a circumferential direction
26. The physical contact enables the possibility that the
drive orifice element 100’ can push adjacent orifice ele-
ments 100 during movement. This "direct push move-
ment" can be exerted on adjacent orifice elements 100
additionally to the force transmission through the trans-
mission ring 210. Those orifice elements 100 being ad-
jacent to the drive orifice element 100’ can in turn push
respective adjacent orifice elements 100. Thereby a pro-
gression of direct force transmission from one orifice el-
ement 100, 100’ to another orifice element 100, 100’ can
be accomplished. This auxiliary direct force transmission
from the drive orifice element 100’ to its adjacent orifice
elements 100 (and further on) can improve the dynamics
of the adjustment mechanism 10. In particular, it can sup-
port the initial movement of the transmission ring 210.
The inventive configuration of the drive orifice element
100’ which is directly coupleable with the actuation sys-
tem 230 can eliminate the need for a lever assembly or
other intermediate parts as used in known systems. Con-
sequently, this leads to less required parts, reduced
space requirements, a better packaging and decreased
manufacturing costs.
[0031] With further reference to FIGS. 2B and 3B,
each orifice element 100, 100’, more specifically each
plate body 130, comprises a radial middle portion 136, a
radial outer portion 138 and a radial outer end 138a. The
radial middle portion 136 is a portion of the plate body
130 which is located in a radial middle area of the plate
body 130 when the adjustment mechanism 10 is in the
closed state. The radial outer portion 138 is a portion of
the plate body 130 which is located in a radial outer area
of the plate body 130 when the adjustment mechanism
10 is in the closed state. The radial outer end 138a is a
portion of the plate body 130 which is located in a radial
outer end of the plate body 130 when the adjustment
mechanism 10 is in the closed state. When the adjust-
ment mechanism 10 is moved to the opened state, the
respective portions 138, 138 and the end 138a corre-
spondingly move too but remain fixed with respect to the
respective plate body 130. Each respective bearing pin
120, 120’ is arranged at the radial outer end 138a of the
respective orifice element 100, 100’ (see, e.g., FIG. 3B).

Each respective coupling element 110 is arranged in the
radial middle portion 136 of the respective orifice element
100, 100’ (see, e.g., FIG. 2B). Alternatively, the bearing
pin 120, 120’ can also be arranged in a radial outer portion
138 of the respective orifice element 100, 100 and need
not be arranged exactly at the radial outer end 138a.
However, in all embodiments the bearing pin 120, 120’
is preferentially arranged further radially outside on the
respective orifice element 100, 100’ than the coupling
element 110. By arranging the bearing pin 120, 120’ ra-
dially outside of the coupling element 110, the traveling
distance of the respective coupling element 110 relative
to the transmission ring 210 can be reduced. Thereby
the potential wear of each coupling element 110 and po-
tential wear of the transmission ring 210 can be reduced.
Especially, an increasing distance between the coupling
element 110 and the respective bearing pin 120, 120’ of
a respective orifice element 100, 100’ leads to a reduced
relative movement between each coupling element 110
and the transmission ring 210. Furthermore, by arranging
the bearing pin 120, 120’ radially outside the coupling
element 110, i.e. farther away from the compressor axis
in a radial outside direction 24, less rotation of the whole
orifice element 100, 100’ is required for moving the plate
body 130 between an opened closed and a closed posi-
tion. This also results in less wear, in particular less wear
of the bearing pin 120, 120’.
[0032] As depicted in FIGS. 2A and 2B each orifice
element 100, 100’ has an upstream surface 132 and a
downstream surface 134. More specifically, each plate
body 130 of the respective orifice element 100, 100’ has
an upstream surface 132 and a downstream surface 134.
The upstream surface 132 points in a first axial direction
22a to an upstream side 132a of the adjustment mech-
anism 10. The downstream surface 134 points in a sec-
ond axial direction 22b to a downstream side 134a of the
adjustment mechanism 10 opposite the first axial direc-
tion 22a. Thus, the first axial direction 22a extends op-
posite the second axial direction 22b. In general, the up-
stream side 132a and the downstream side 134a are
defined by means of the flow direction of fluids through
the compressor in the assembled state of the adjustment
mechanism in a compressor 300 during operation.
Therefore, see additionally FIG. 7 which shows the ad-
justment mechanism 10 assembled in a compressor
housing 310 clarifying the upstream side 132a and down-
stream side 134a also with respect to the adjustment
mechanism 10.
[0033] The coupling element 110 and the bearing pin
120, 120’ directly protrude from the plate body 130 of the
respective orifice element 100, 100’ generally in an axial
direction 22. In the illustrated embodiments the bearing
elements 120, 120’ extend in the first axial direction 22a
from the plate body 130 of the respective orifice element
100, 100’. In other words, the coupling element 110 and
the bearing pin 120, 120’ are integrally formed with the
respective plate body 130 of one orifice element 100,
100’. The coupling elements 110 extend in the second
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axial direction 22b from the plate body 130 of the respec-
tive orifice element 100, 100’. The transmission ring 210
is arranged axially adjacent the downstream surfaces
134 of the orifice elements 100, 100’. In other words, the
transmission ring 210 is arranged axially adjacent the
downstream surfaces 134 of the plate bodies 130. The
transmission ring 210 has a plurality of circumferentially
arranged recesses 212 (see FIGS. 2B and 3B). Each
coupling element 110 is operatively coupled to one re-
spective recess 212. Each recess 212 has a longitudinal
shape extending in a substantially radial direction 22.
Thereby, each coupling element 110 can slide within the
respective recess 212 in a radial direction 22. Thus, the
coupling elements 110 engage with a respective recess
212. That means the transmission ring 210 needs to be
arranged on the same side of the plate body 130 as the
coupling elements 110. Thereby movement can be trans-
mitted between the transmission ring 210 and the orifice
elements 100, 100’ in a circumferential direction 26. Al-
ternatively, to extending from the downstream surface
134 in the second axial direction 22b, the coupling ele-
ments 110 may extend from the upstream surface 132
in the first axial direction 22a (not depicted). In this case
the transmission ring 210 may also be arranged axially
adjacent the upstream surface 132 of the plate bodies
130. Preferably, the transmission ring 210 and the cou-
pling elements 110 are arranged axially adjacent the
downstream side 134 as this may lead to a good stability
of the adjustment mechanism 10 during movement. Ar-
ranging the transmission ring 210 and the coupling ele-
ments 110 on the upstream side 132a may lead to a more
compact device. The elongated bearing pin 120’ must
always be arranged on the upstream side 132a. In other
words, the elongated bearing pin 120’ must always ex-
tend from the upstream surface 132 in the first axial di-
rection 22a. Thereby an easy accessibility to the actua-
tion system 230 can be achieved. However, in alternative
embodiments, some or all of the bearing pins 120 of the
other orifice elements 100 can extend from the down-
stream surface 134 in the second axial direction 22b. In
embodiments where some or all of the bearing pins 120,
120’ are arranged on the same side of the plate body 130
as the transmission ring 210, the respective bearing pins
need to be arranged radially outside the transmission
ring 210. Bearing pins 120, 120’ which are arranged on
an opposite site of the plate body 130 than the transmis-
sion ring 210 do not necessarily be arranged radially out-
side the transmission ring 210.
[0034] As depicted in FIGS. 4A and 4B, the adjustment
mechanism 10 further comprises a housing portion 220
with an inlet portion 226 and a flange portion 228. The
housing portion 220 may serve as an inlet port for the
compressor 300 and defines the compressor inlet 312.
The housing portion 220 comprises a bore 222 which is
configured to receive the elongated bearing pin 120’. The
bore 222 extends through the flange portion 228 in the
axial direction 22. Described in other words, the elongat-
ed bearing pin 120’ extends through the bore 222 to be

coupled to the actuation system 230 outside the housing
portion 220. Optionally, a bushing (not depicted) may be
arranged in the bore 222 and may rotatably support the
elongated bearing pin 120’. FIGS. 5B and 7 show that
the housing portion 220 further comprises a plurality of
circumferentially distributed bearing bores 224. The
bearing bores 224 receive the bearing pins 120. Alterna-
tively, if the bearing pins 120 are oriented in the opposite
direction, i.e. if the bearing pins 120 extend from the body
plates 130 in the second axial direction 22b, no bearing
bores 224 may be provided in the housing portion 220.
Instead, respective bearing bores 224 may be directly
provided in the compressor housing 310. Alternatively,
an additional bearing ring (not depicted) with a plurality
of circumferentially distributed bearing bores 224 may be
provided between the compressor housing 310 and the
orifice elements 100, 100’ or between the housing portion
220 and the orifice elements 100, 100’ to support the
bearing pins 120 of the orifice elements 100.
[0035] The present invention further relates to an ad-
justment assembly 30 for variably adjusting the cross-
section 312a of a compressor inlet 312 (see FIG. 4A).
The adjustment assembly 30 comprises the adjustment
mechanism 10 with the housing portion 220. Additionally,
the adjustment assembly 30 comprises an actuation sys-
tem 230, which is schematically depicted in FIGS. 4A to
5B. The actuation system 230 is configured to actuate
the drive orifice element 100’. That means the drive orifice
element 100’ is operatively coupled to the actuation sys-
tem 230. The actuation system 230 comprises a drive
unit 234 which is also merely schematically depicted. The
drive unit 234 is configured as a rotatory drive unit. That
means it generates a rotatory drive movement. This can
help to further reduce the space requirements of the ad-
justment assembly 30. In some alternative embodiments,
the drive unit 234 may be configured as a translational
drive unit, i.e. generating a translational drive movement.
This can be the case, for instance where the actuation
system 230 comprises a gear rack which will be explained
further below. For illustrative purposes, the actuation sys-
tem 230 is depicted distanced from and not coupled to
the drive orifice element 100’ in FIGS. 4A and 4B. There-
by the function of the drive orifice element 100’ becomes
more clear. Especially, in FIG. 4B it can be seen that the
elongated bearing pin 120’extends through the housing
portion 220. However, it is to be understood that in the
assembled state, the actuation system 230 is coupled,
i.e. physically coupled, to the drive orifice element 100’
(see FIGS. 5A and 5B). Here in FIGS. 5A and 5B, the
actuation system 230 is directly coupled to the elongated
bearing pin 120’. Therefore, the actuation system 230 is
arranged on the elongated bearing pin 120’. Described
in other words, the elongated bearing pin 120’ extends
into the actuation system 230. In this exemplary embod-
iment, the actuation system 230 is arranged directly at
housing portion 220. This configuration results in an ex-
tremely compact assembly. For illustrative purposes,
merely the flange portion 228 of the housing portion 220
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is depicted in these figures, although the housing portion
220 also comprises the inlet portion 226 as explained
further above. With further reference to FIGS. 5A and
5B, the adjustment assembly can additionally comprise
a sealing 250 which is arranged between the housing
portion 220 and the elongated bearing pin 120’. This seal-
ing 250 can, for instance, be configured as a sealing ring.
In the embodiment of FIGS. 5A and 5B, the actuation
system 230 is mounted to the housing portion 220. The
sealing 250 is arranged between the actuation system
230 and the housing portion 220. In alternative embodi-
ments, the actuation system 230 need not be mounted
directly at the housing portion 220. In particular, in such
cases the sealing 250 may be arranged between the
housing portion 220 and the elongated bearing pin 120’
as described above. For instance, the sealing 250 can
be arranged in or at the bore 222.
[0036] With reference to FIGS. 9A to 9C, the elongated
bearing pin 120’ comprises a first geared structure 142.
The first geared structure 142 can either be provided di-
rectly in the elongated bearing pin 120’ (see FIGS. 9A
and 9B) or in an additional element, i.e. a first geared
element 140 (see FIG. 9C).
[0037] When the first geared structure 142 is provided
directly in the elongated bearing pin 120’, it is arranged
in a first end portion 122’ of the elongated bearing pin
120’. The first geared structure 142 may be configured
as an external toothing (see FIG. 9A) or an internal tooth-
ing (see FIG. 9B). The first geared structure 142 is ar-
ranged on a radial surface of the elongated bearing pin
120’. That means the first geared structure 142 is ar-
ranged on a surface of the elongated bearing pin 120’
pointing in radial direction with respect to the rotation axis
of the elongated bearing pin 120’. When the first geared
structure 142 is configured as an external toothing, the
first geared structure 142 is arranged on a radial outer
surface of the elongated bearing pin 120’. In other words,
the first geared structure 142 is arranged on a surface of
the elongated bearing pin 120’ pointing in radial outward
direction of the rotation axis of the elongated bearing pin
120’. When the first geared structure 142 is configured
as an internal toothing, the first geared structure 142 is
arranged on a radial inner surface of the elongated bear-
ing pin 120’. In other words, the first geared structure 142
is arranged on a surface of the elongated bearing pin
120’ pointing in radial inward direction of the rotation axis
of the elongated bearing pin 120’. Therefore, the elon-
gated bearing pin 120’ may comprise a geared recess
146. The geared recess 146 is formed in an end face
122a’ of the elongated bearing pin 120’. The first geared
structure 142 is arranged in the geared recess 146. By
providing the first geared structure 142 directly in the
elongated bearing pin 120’, the actuation system 230 can
directly be coupled to the elongated bearing pin 120’ in
a very compact fashion. The actuation system 230 can
be arranged closer to the housing portion 220 (see, e.g.,
FIGS. 5A and 5B). Consequently, a more compact de-
vice can be provided.

[0038] FIG. 9C shows the adjustment assembly 30
comprising the first geared element 140. The first geared
element 140 is arranged at the first end portion 122’ and
comprises the first geared structure 142. The first geared
element 140 is attached in a rotationally fixed manner to
the elongated bearing pin 120’. Preferably, the first
geared element 140 is attached in a rotationally fixed
manner to the first end portion 122’. The first geared
structure 142 is arranged on a radial surface of the first
geared element 140, i.e. a surface pointing in a radial
direction with respect to the rotation axis of the elongated
bearing pin 120’. A length of the first geared element 140
in a radial direction with respect to the rotation axis of the
elongated bearing pin 120’ may be configured to place
the actuation system 230 closer or further away from the
elongated bearing pin 120’. In other words, by providing
the first geared element 140 a distance between the ac-
tuation system 230 and the elongated bearing pin 120’
and/or the housing portion 220 can be adjusted. This
enables a flexible placement of the actuation system 230
by adequately configuring the first geared element 140.
Furthermore, the possibility is provided to use different
actuation systems 230, for instance actuation systems
230 of different sizes.
[0039] With reference to FIGS. 9A and 9C, the first
geared structure 142 extends only along an arc length
144a of a circular sector 144. The circular sector 144 is
defined by a central angle θ1 which is preferably between
10° to 60°. Alternatively, the central angle θ1 may lie
somewhere between 5° to 360° and in particular between
15° and 45°. Thus, in some embodiments the first geared
structure 142 may alternatively also extend along the full
circumference of the elongated bearing pin 120’ or the
first geared element 140. The first geared element 140
may be substantially shaped in a circular sector 144 or
may substantially comprise only the circular sector 144
(see FIG. 9C). Alternatively, the first geared element 140
may be shaped circular (not depicted). By adapting the
central angle θ1 smaller than 360° no full rotation is re-
quired. Furthermore, the manufacturing costs can be re-
duced as a smaller area needs to be provided in a geared
configuration.
[0040] With reference to FIGS. 10A to 10D, the adjust-
ment assembly 30 comprises a second geared structure
242. More specifically, the actuation system 230 com-
prises the second geared structure 242. The second
geared structure 242 is engagingly coupled to the first
geared structure 142 in order to rotate the elongated
bearing pin 120’. To achieve this, the second geared
structure 242 is formed complementary to the first geared
structure 142. Furthermore, the second geared structure
242 is operatively coupled to the drive unit 234. As de-
picted in FIGS. 10A to 10 C, the adjustment assembly
30 further comprises a rotatable drive shaft 232. More
specifically, the actuation system 230 comprises the ro-
tatably drive shaft 232. The rotatable drive shaft 232 is
operatively coupled to the drive unit 234. The second
geared structure 242 may either be provided directly in
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the rotatable drive shaft 232 (see FIG. 10A) or in an ad-
ditional element, i.e. a second geared element 240 (see
FIGS. 10B and 10C). The rotatable drive shaft 232 has
a first shaft end portion 233 and a second shaft end por-
tion 235. The first shaft end portion 233 is coupled to the
drive unit 230. The second shaft end portion 235 is cou-
pled to the elongated bearing pin 120’. More specifically,
if the second geared element 240 is provided, the second
shaft end portion 235 is coupled to the elongated bearing
pin 120’ via the second geared element 240.
[0041] When the second geared structure 242 is pro-
vided directly in the rotatable drive shaft 232, it is ar-
ranged in the second shaft end portion 235 of the rotat-
able drive shaft 232. That means, the second geared
structure 242 is directly formed on the rotatable drive
shaft 232 (see FIG. 10A). In the example of FIG. 10A,
the second geared structure 242 is configured as an in-
ternal toothing. Alternatively, the second geared struc-
ture 242 may be configured as an external toothing (only
depicted together with an additional element in FIG. 10C,
but analogously to FIG. 9A). The second geared struc-
ture 242 is arranged on a radial surface of the rotatable
drive shaft 232. That means the second geared structure
242 is arranged on a surface of the rotatable drive shaft
232 pointing in radial direction with respect to the rotation
axis of the rotatable drive shaft 232. When the second
geared structure 242 is configured as an external tooth-
ing, the second geared structure 242 is arranged on a
radial outer surface of the rotatable drive shaft 232. In
other words, the second geared structure 242 is arranged
on a surface of the rotatable drive shaft 232 pointing in
radial outward direction of the rotation axis of the rotat-
able drive shaft 232. When the second geared structure
242 is configured as an internal toothing, the second
geared structure 242 is arranged on a radial inner surface
of the rotatable drive shaft 232. In other words, the sec-
ond geared structure 242 is arranged on a surface of the
rotatable drive shaft 232 pointing in radial inward direc-
tion of the rotation axis of the rotatable drive shaft 232.
Therefore, the rotatable drive shaft 232 comprises a
geared recess 246. The geared recess 246 is formed in
a shaft end face 235a of the rotatable drive shaft 232.
The second geared structure 242 is arranged in the
geared recess 246. By providing the second geared
structure 242 directly in the rotatable drive shaft 232, the
actuation system 230 can directly be coupled to the elon-
gated bearing pin 120’ in a very compact fashion. The
actuation system 230 can be arranged closer to the hous-
ing portion 220 (see, e.g., FIGS. 5A and 5B). Conse-
quently, a more compact device can be provided.
[0042] Also when having a second geared element
240, the second geared structure 242 may be configured
as an external toothing (see FIG. 10C) or an internal
toothing (see FIG. 10B). The second geared element 240
comprises the second geared structure 242. The second
geared element 240 is arranged in the second shaft end
portion 235 of the rotatable drive shaft 232. The second
geared element 240 is attached in a rotationally fixed

manner to the rotatable drive shaft 232. Preferably, the
second geared element 240 is attached in a rotationally
fixed manner to the second shaft end portion 235. The
second geared element 240 is operatively coupled to the
drive unit 234. More specifically, the second geared el-
ement 240 is operatively coupled to the drive unit via the
rotatable drive shaft 232. The second geared structure
242 is arranged on a radial surface of the second geared
element 240, i.e. a surface pointing in a radial direction
with respect to the rotation axis of the rotatable drive shaft
232. A length of the second geared element 240 in a
radial direction with respect to the rotation axis of the
rotatable drive shaft 232 may be configured to place the
actuation system 230 closer or further away from the
elongated bearing pin 120’. In other words, by providing
the second geared element 240 a distance between the
actuation system 230 and the elongated bearing pin 120’
and/or the housing portion 220 can be adjusted. This
enables a flexible placement of the actuation system 230
by adequately configuring the second geared element
240. Furthermore, the possibility is provided to use dif-
ferent actuation systems 230, for instance actuation sys-
tems 230 of different sizes.
[0043] In general, various combinations of the first
geared structure 142 and/or the first geared element 140
and the second geared structure 242 and/or the second
geared element 240 are possible. For instance, the first
geared structure 142 according to the embodiment of
FIG. 9A may be combined with the second geared struc-
ture 242 according to any of the embodiments depicted
in FIGS. 10A, 10B, 10C or 10D. The embodiment of FIG.
10D thereby represents a variation wherein the second
geared element 240 is configured as a gear rack. In this
case, the actuation system 230 does not comprise a ro-
tatable drive shaft 232. Instead, the gear rack is directly
coupled with the drive unit 234 and the drive unit is con-
figured as a translational drive unit 234.
[0044] Analogously to the first geared structure 142,
the second geared structure may extend only along an
arc length 244a of a circular sector 244 (see FIG. 10C).
The circular sector 244 is defined by a central angle θ2
which is preferably between 10° to 60°. Alternatively, the
central angle θ2 may lie somewhere between 5° to 360°
and in particular between 15° and 45°. Thus, in some
embodiments the second geared structure 242 may al-
ternatively also extend along the full circumference of the
rotatable drive shaft 232 (if the second geared structure
242 is directly provided on the rotatable drive shaft 232
and configured as an external toothing) or the second
geared element 240. The second geared element 240
may be substantially shaped in a circular sector 244 or
may substantially comprise only the circular sector 244
(see FIG. 10C). Alternatively, the second geared element
240 may be shaped circular (not depicted). By adapting
the central angle θ1 smaller than 360° no full rotation is
required. Furthermore, the manufacturing costs can be
reduced as a smaller area needs to be provided in a
geared configuration.
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[0045] With reference to FIGS. 6, 7 and 8, the com-
pressor 300 is shown in more detail. As already stated
further above, the compressor 300 comprises the adjust-
ment assembly 30 including the adjustment mechanism
10 with the housing portion 220. Furthermore, the com-
pressor 300 comprises the compressor housing 310. The
adjustment assembly 30 is inserted into the compressor
housing 310 (see FIG. 8). Thus, the housing portion 220
forms part of the compressor housing 310. More specif-
ically, the housing portion 220 forms the compressor inlet
312. In other words, the housing portion 220 serves as
inlet port of the compressor 300. The housing portion 220
is attached to the compressor housing 310 via its flange
portion 228. Although the impeller 320 is not depicted
FIGS. 6, 7 and 8, the housing portion 220 is arranged
upstream of the impeller 320 (see, e.g., FIG. 1). FIG. 7
shows in detail how the orifice elements 100, 100’ and
the transmission ring 210 is arranged in the compressor
housing 310. It is clearly visible that the elongated bearing
pin 120’extends through the housing portion 222 to be
coupled with the actuation system 230, i.e. the drive unit
234 outside the compressor housing 310. Here in FIG.
7, the elongated bearing pin 120’ is directly coupled to
the actuation system 230. FIG. 8 shows another exem-
plary configuration in which the elongated bearing pin
120’ is coupled to the actuation system 230 via the first
geared element 140 and the second geared element 240.
[0046] It should be understood that the present inven-
tion can also (alternatively) be defined in accordance with
the following embodiments:

1. An adjustment mechanism (10) for variably ad-
justing the cross-section 312a of a compressor inlet
(312) comprising:

a plurality of rotatable orifice elements (100,
100’) each having a plate body (130), a coupling
element (110) and a bearing pin (120, 120’); and
a transmission ring (210) mechanically coupled
to the plurality of orifice elements (100) via the
coupling elements (110);
wherein
one of the orifice elements (100, 100’) is config-
ured as a drive orifice element (100’) whose
bearing pin (120’) is configured as an elongated
bearing pin (120’) being longer than the bearing
pins (120) of the other orifice elements (100),
wherein the elongated bearing pin (120’) is
adapted to be coupled with an actuation system
(230),
such that when the drive orifice element (100’)
is moved by the actuation system (230), move-
ment is transmitted from the drive orifice element
(100’) via the transmission ring (210) to the other
orifice elements (100).

2. The adjustment mechanism (10) of embodiment
1, wherein the bearing pin (120, 120’) is arranged

further radially outside on the respective orifice ele-
ment (100, 100’), in particular on the plate body (130)
than the coupling element (110).

3. The adjustment mechanism (10) of any one of the
previous embodiments, wherein the coupling ele-
ment (110) and the bearing pin (120, 120’) protrude
directly from the plate body (130) of the respective
orifice element (100, 100’) in an axial direction (22).

4. The adjustment mechanism (10) of any one of the
previous embodiments, wherein the coupling ele-
ment (110) is arranged in a radial middle portion
(136) of the respective orifice element (100, 100’)
wherein the bearing pin (120, 120’) is arranged in a
radial outer portion (138), in particular at an radial
outer end (138a) of the respective orifice element
(100, 100’).

5. The adjustment mechanism (10) of any one of the
previous embodiments, wherein each orifice ele-
ment (100, 100’) has an upstream surface (132) and
a downstream surface (134), wherein the upstream
surface (132) points in a first axial direction (22a) to
an upstream side (132a) and wherein the down-
stream surface (134) points in a second axial direc-
tion (22b) to a downstream side (134a) opposite the
first axial direction (22a).

6. The adjustment mechanism (10) of embodiment
5, wherein the coupling elements (110) extend from
the upstream surface (132) in the first axial direction
(22a) or from the downstream surface (134) in the
second axial direction (22b).

7. The adjustment mechanism (10) of any one of
embodiments 5 or 6, wherein the transmission ring
(210) is arranged axially adjacent the upstream sur-
faces (132) or axially adjacent the downstream sur-
faces (134).

8. The adjustment mechanism (10) of any one of
embodiments 5 to 7, wherein the coupling elements
(110) and the transmission ring (210) are arranged
on the same of one of the upstream side (132a) or
the downstream side (134a).

9. The adjustment mechanism (10) of any one of
embodiments 5 to 8, wherein the elongated bearing
pin (120’) is always arranged on the upstream side
(132a) and extends from the upstream surface (132)
in the first axial direction (22a).

10. The adjustment mechanism (10) of any one of
embodiments 5 to 9, wherein the bearing pins (120)
of the other orifice elements (100) extend from the
upstream surface (132) in the first axial direction
(22a) or from the downstream surface (134) in the
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second axial direction (22b).

11. The adjustment mechanism (10) of any one of
the previous embodiments, wherein the transmis-
sion ring (210) has a plurality of circumferentially ar-
ranged recesses (212), wherein each coupling ele-
ment (110) is operatively coupled with one respec-
tive recess (212).

12. The adjustment mechanism (10) of embodiment
5, each recess (212) has a longitudinal shape ex-
tending in a substantially radial direction (24) such
that each coupling element (110) can slide within the
respective recess (212) in a radial direction (22) and
such that movement between the transmission ring
(210) and the orifice elements (100, 100’) can be
transmitted in a circumferential direction (26).

13. The adjustment mechanism (10) of any one of
the previous embodiments, further comprising a
housing portion (220), optionally having a bore (222),
and optionally, wherein the elongated bearing pin
(120’) extends through the bore (222) to be coupled
with the actuation system (230) outside the housing
portion (220).

14. The adjustment mechanism (10) of embodiment
13, wherein the housing portion (220) is an inlet port
of a compressor (300) defining the compressor inlet
(312).

15. An adjustment assembly (30) for variably adjust-
ing the cross-section 312a of a compressor inlet
(312), comprising:

an adjustment mechanism (10) of any one of the
previous embodiments; and
an actuation system (230) to actuate the drive
orifice element (100’), wherein the actuation
system (230) is coupled to the elongated bearing
pin (120’) and, optionally, wherein the actuation
system (230) comprises a drive unit (234), in
particular, wherein the drive unit (234) is rotato-
ry.

16. The adjustment assembly (30) of embodiment
15, wherein a first geared structure (142) is arranged
in a first end portion (122’) of the elongated bearing
pin (120’).

17. The adjustment assembly (30) of embodiment
16, further comprising a first geared element (140)
arranged at the first end portion (122’) and compris-
ing the first geared structure (142).

18. The adjustment assembly (30) of embodiment
16, wherein the first geared structure (142) is directly
formed on the elongated bearing pin (120’), and op-

tionally, wherein a geared recess (146) is formed in
an end face (122a’) of the elongated bearing pin
(120’) and, wherein the geared recess (146) com-
prises the first geared structure (142).

19. The adjustment assembly (30) of any one of em-
bodiments 16 to 18, wherein the first geared struc-
ture (142) extends at least along an arc length (144a)
of a circular sector (144), and optionally, wherein the
circular sector (144) is defined by a central angle θ1
between 5° to 360°, preferably between 10° to
60°and in particular between 15° and 45°.

20. The adjustment assembly (30) of any of embod-
iments 16 to 19, further comprising a second geared
structure (242) which is formed complementary to
the first geared structure (142) and which is opera-
tively coupled with the drive unit (234), wherein the
second geared structure (242) is engagingly coupled
with the first geared structure (142) in order to rotate
the elongated bearing pin (120’).

21. The adjustment assembly (30) of embodiment
20, further comprising a rotatable drive shaft (232)
being operatively coupled with the drive unit (234).

22. The adjustment assembly (30) of embodiment
21, wherein the second geared structure (242) is di-
rectly formed on the rotatable drive shaft (232), in
particular in a second shaft end portion (235) of the
rotatable drive shaft (232), and optionally, wherein
a geared recess (246) is formed in a shaft end face
(235a) of the rotatable drive shaft (232) and, wherein
the geared recess (246) comprises the second
geared structure (242).

23. The adjustment assembly (30) of any one of em-
bodiments 20 or 21, further comprising a second
geared element (240) operatively coupled with the
drive unit (234) and comprising the second geared
structure (242).

24. The adjustment assembly (30) of embodiment
23, if dependent on embodiment 21, wherein second
geared element (240) is arranged on the rotatable
drive shaft (232), in particular in a second shaft end
portion (235) of the rotatable drive shaft (232) in order
to be operatively coupled with the drive unit (234)
via the rotatable drive shaft (232).

25. The adjustment assembly (30) of any one of em-
bodiments 20 to 24, wherein the second geared
structure (242) extends at least along an arc length
(244a) of a circular sector (244), and optionally,
wherein the circular sector (244) is defined by a cen-
tral angle θ2 between 5° to 360°, preferably between
10° to 60°and in particular between 15° and 45°.
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26. The adjustment assembly (30) of any one of em-
bodiments 23 or 24, wherein second geared element
(240) is configured as a gear rack.

27. The adjustment assembly (30) of any one of em-
bodiments 15 or 16, 18 to 22 wherein the actuation
system (230) is directly coupled with the elongated
bearing pin (120’) of the drive orifice element (100’).

28. A compressor (300) of a charging apparatus
(400), the compressor comprising:

a compressor housing (310) having a compres-
sor inlet (312) and a compressor outlet (314);
an impeller (320) rotatably mounted in the com-
pressor housing (310) between the compressor
inlet (312) and the compressor outlet (314); and
an adjustment assembly (30) of any one of the
previous embodiments.

29. The compressor (300) of embodiment 28, if de-
pendent on embodiment 13, wherein the compres-
sor housing (310) comprises the housing portion
(220), and wherein the housing portion (220) forms
the compressor inlet (312).

30. A charging apparatus (400) comprising:

a compressor drive unit (410); and
a compressor (300) of any one of the previous
embodiments which is rotationally coupled to
the compressor drive unit (410) via a shaft (420).

31. The charging apparatus (400) of embodiment
30, wherein the compressor drive unit (410) com-
prises a turbine and/or an electric motor.

Claims

1. An adjustment mechanism (10) for variably adjusting
the cross-section (312a) of a compressor inlet (312)
comprising:

a plurality of rotatable orifice elements (100,
100’) each having a plate body (130), a coupling
element (110) and a bearing pin (120, 120’); and
a transmission ring (210) mechanically coupled
to the plurality of orifice elements (100) via the
coupling elements (110);
wherein
one of the orifice elements (100, 100’) is config-
ured as a drive orifice element (100’) whose
bearing pin (120’) is configured as an elongated
bearing pin (120’) being longer than the bearing
pins (120) of the other orifice elements (100),
wherein the elongated bearing pin (120’) is
adapted to be coupled with an actuation system

(230),
such that when the drive orifice element (100’)
is moved by the actuation system (230), move-
ment is transmitted from the drive orifice element
(100’) via the transmission ring (210) to the other
orifice elements (100).

2. The adjustment mechanism (10) of claim 1, wherein
the coupling element (110) is arranged in a radial
middle portion (136) of the respective orifice element
(100, 100’) wherein the bearing pin (120, 120’) is
arranged in a radial outer portion (138), in particular
at an radial outer end (138a) of the respective orifice
element (100, 100’).

3. The adjustment mechanism (10) of any one of the
previous claims, wherein each orifice element (100,
100’) has an upstream surface (132) and a down-
stream surface (134), wherein the upstream surface
(132) points in a first axial direction (22a) to an up-
stream side (132a) and wherein the downstream sur-
face (134) points in a second axial direction (22b) to
a downstream side (134a) opposite the first axial di-
rection (22a), and optionally, wherein the elongated
bearing pin (120’) is always arranged on the up-
stream side (132a) and extends from the upstream
surface (132) in the first axial direction (22a).

4. The adjustment mechanism (10) of any one of the
previous claims, further comprising a housing por-
tion (220) having a bore (222), wherein the elongated
bearing pin (120’) extends through the bore (222) to
be coupled with the actuation system (230) outside
the housing portion (220), and optionally, wherein
the housing portion (220) is an inlet port of a com-
pressor (300) defining the compressor inlet (312).

5. An adjustment assembly (30) for variably adjusting
the cross-section 312a of a compressor inlet (312),
comprising:

an adjustment mechanism (10) of any one of the
previous claims; and
an actuation system (230) to actuate the drive
orifice element (100’), wherein the actuation
system (230) is coupled to the elongated bearing
pin (120’) and, optionally, wherein the actuation
system (230) comprises a drive unit (234), in
particular, wherein the drive unit (234) is rotato-
ry.

6. The adjustment assembly (30) of claim 5, wherein a
first geared structure (142) is arranged in a first end
portion (122’) of the elongated bearing pin (120’).

7. The adjustment assembly (30) of claim 6, further
comprising a first geared element (140) arranged at
the first end portion (122’) and comprising the first
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geared structure (142).

8. The adjustment assembly (30) of claim 6, wherein
the first geared structure (142) is directly formed on
the elongated bearing pin (120’), and optionally,
wherein a geared recess (146) is formed in an end
face (122a’) of the elongated bearing pin (120’) and,
wherein the geared recess (146) comprises the first
geared structure (142).

9. The adjustment assembly (30) of any one of claims
6 to 8, wherein the first geared structure (142) ex-
tends at least along an arc length (144a) of a circular
sector (144), and optionally, wherein the circular sec-
tor (144) is defined by a central angle θ1 between 5°
to 360°, preferably between 10° to 60°and in partic-
ular between 15° and 45°.

10. The adjustment assembly (30) of any of claims 6 to
9, further comprising a second geared structure
(242) which is formed complementary to the first
geared structure (142) and which is operatively cou-
pled with the drive unit (234), wherein the second
geared structure (242) is engagingly coupled with
the first geared structure (142) in order to rotate the
elongated bearing pin (120’), and optionally further
comprising a rotatable drive shaft (232) being oper-
atively coupled with the drive unit (234).

11. The adjustment assembly (30) of claim 10, wherein
the second geared structure (242) is directly formed
on the rotatable drive shaft (232), in particular in a
second shaft end portion (235) of the rotatable drive
shaft (232), and optionally, wherein a geared recess
(246) is formed in a shaft end face (235a) of the ro-
tatable drive shaft (232) and, wherein the geared re-
cess (246) comprises the second geared structure
(242).

12. The adjustment assembly (30) of claim 10, further
comprising a second geared element (240) opera-
tively coupled with the drive unit (234) and compris-
ing the second geared structure (242).

13. The adjustment assembly (30) of any one of claims
5 or 6, 8 to 11 wherein the actuation system (230) is
directly coupled with the elongated bearing pin (120’)
of the drive orifice element (100’).

14. A compressor (300) of a charging apparatus (400),
the compressor comprising:

a compressor housing (310) having a compres-
sor inlet (312) and a compressor outlet (314);
an impeller (320) rotatably mounted in the com-
pressor housing (310) between the compressor
inlet (312) and the compressor outlet (314); and
an adjustment assembly (30) of any one of the

previous claims.

15. A charging apparatus (400) comprising:

a compressor drive unit (410); and
a compressor (300) of any one of the previous
claims which is rotationally coupled to the com-
pressor drive unit (410) via a shaft (420).
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